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Abstract Fatigue is a frequently reported symptom after a
stroke. Although the phenomenology of poststroke fatigue
is well known, clear definitions as well as diagnostic and
therapeutic guidelines are missing. Poststroke fatigue can be
regarded as a multidimensional phenomenon that might be
influenced by neurological, physical, psychological, and
cognitive factors. It can range from mild to severe and can
affect every area of the activities of daily life. The objective
of our preliminary study was to outline aspects of a specific
treatment program for the management of poststroke fa-
tigue. Eight patients were recruited for a mindfulness-
enhanced, integrative neuropsychotherapy program. The
treatment was a combination of neuropsychological inter-
ventions, psychoeducation, cognitive-behavioral therapy,
and mindfulness techniques. The main treatment foci were
(a) to facilitate an increased awareness of fatigue symptoms,
(b) to help the patient detect and manage triggers of fatigue,
and (c) to equip the patient with multiple self-help tools.
Measures were assessed at the beginning, during, and at the
end of treatment using self-assessment questionnaire for
mental fatigue and related symptoms after neurological dis-
orders and injuries. Significant pre- to post-assessment dif-
ferences were observed. These findings suggest that patients
may benefit from a specific treatment program in order to
better adapt to poststroke fatigue. These findings encourage
further investigation of this integrative treatment in larger
samples that include adequate control treatments.
Keywords Poststroke fatigue . Cognitive behavioral
therapy . Mindfulness . Psychoeducation . Stroke . Pilot
study
Introduction
Fatigue is a frequently reported symptom after a stroke
(Staub and Carota 2005; Stulemeijer et al. 2005). The per-
centages of stroke survivors reporting poststroke fatigue
(PSF) range from 30 to 77 % (Annoni et al. 2008;
Christensen et al. 2008; Lerdal et al. 2009). PSF has been
shown to be related to poor neurological recovery, low
levels of activity in daily life, and lower quality of life
(Choi-Kwon et al. 2005).
No consensual definition of the phenomenon of PSF
exists in the literature (DeLuca 2005; Lynch et al. 2007).
Fatigue after a stroke has been characterized as a latent
dysfunction that is hard to detect by others and that is hard
to predict due to the unknown, variable, or fluctuating
capacities of the patients. Several dimensions have been
proposed for the description of fatigue: objectively observ-
able characteristics versus subjective experiences of fatigue,
as well as physical, somatic, mental, or psychological symp-
toms of fatigue (Staub and Carota 2005). Staub and
Bogousslavsky (2001) defined fatigue as “a reversible de-
crease or loss of abilities associated with a heightened
sensation of physical or mental strain, even without con-
spicuous effort, an overwhelming feeling of exhaustion,
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which leads to inability or difficulty to sustain even routine
activities and which is commonly expressed verbally as a
loss of drive” (p. 76). Accordingly, PSF can be regarded as a
multidimensional phenomenon that might be influenced by
neurological, physical, psychological, and cognitive factors.
Both pharmacological (e.g., stimulants and antidepres-
sants) and nonpharmacological (e.g., psychological training,
cognitive behavior therapy, exercise training, and fatigue
education) interventions have been proposed to treat PSF
(De Groot et al. 2003; Lange et al. 2005). Among the non-
pharmacological interventions, behavioral (e.g., psychoedu-
cation of the patient and family members) and self-efficacy
interventions (e.g., stress-management and coping skills)
have been found beneficial (Barker-Collo et al. 2007;
Cooper et al. 2009). Furthermore, an individually tailored
approach was found to be most promising (Barker-Collo et
al. 2007; Judd 1999; Lange et al. 2005). Zedlitz et al. (2011)
proposed a cognitive and graded activity training to reduce
PSF. But so far, the existing evidence seems insufficient to
guide the clinical management of PSF (Barker-Collo et al.
2007; McGeough et al. 2009). To optimize treatment, sev-
eral authors (Annoni et al. 2008; De Groot et al. 2003;
Romani 2008; Staub and Carota 2005) have proposed that
the treatment of PSF be based on a comprehensive assess-
ment of fatigue (e.g., fatigue characteristics, predisposing
factors as nutritional imbalance, sleep disorders, and emo-
tional disturbance).
The objective of our preliminary study was to outline the
central aspects of a specific treatment program for the man-
agement of PSF. This program is one component of a larger
integrative neuropsychotherapy program. Based on our pre-
vious experience with the program, we expected that the
mindfulness technique lead to an improvement regarding
coping with PSF (differences between pre- and post-
measurements).
Method
Participants
The participants were recruited via the neurological–neuro-
psychological division of the University Hospital of Bern. All
participants were outpatients and had completed intensive
neuropsychological rehabilitation as inpatients, outpatients,
or both, depending on their medical and neuropsychological
needs. We included young and middle-aged stroke patients
(Bigi et al. 2011; Nedeltchev et al. 2006). Exclusion criteria
were: a prior history of neurological disease (such as a prior
stroke), other chronically disabling pathologies (e.g., sarcoid-
osis), a progressive neurodegenerative illness, such as multi-
ple sclerosis, or a prior history of mental disorders (including
alcohol or drug abuse). The presence of a language disorder
that caused comprehension deficits was an additional exclu-
sion criterion.
A comprehensive neuropsychological examination
(memory, attention, executive functioning, and visual func-
tioning) of each participant was performed before the be-
ginning of psychotherapy to ensure sufficient cognitive
ability. This examination was usually conducted after the
participant had completed a rehabilitation program. Patients
presenting severe cognitive impairments were excluded
from the study. Sufficient language ability to communicate
and to understand information was checked using the Brief
Aphasia Check List (Kalbe et al. 2005) and the Token Test
(De Renzi and Vignola 1962).
Measures
We used the National Institutes of Health Stroke Scale
(NIHSS) (Brott et al. 1989) to evaluate the effect of acute
cerebral infarction on several functions (e.g., consciousness,
physical functioning, and speech). The NIHSS is widely
used to assess the severity of an acute ischemic stroke
(Brott et al. 1989) and to predict stroke outcome (Adams
et al. 1999; Appelros and Terent 2004; Frankel et al. 2000;
Goldstein et al. 1989; Muir et al. 1996). The NIHSS can be
used to scale patients retrospectively from chart records and
can be applied reliably also by non-neurologists (Bushnell et
al. 2001; Dewey et al. 1999; Kasner et al. 1999; Williams et
al. 2000).
To assess the level of functioning and the independence
of daily living, we used the extended scale for activities of
daily living for stroke patients, that is, the Nottingham score
(Nouri and Lincoln 1987) and an extended version of the
Barthel Index (Prosiegel et al. 1996). The Nottingham score
measures the patient’s degree of independence as well as his
or her ability to fulfill everyday tasks. The Barthel Index
(Mahoney and Barthel 1965) is an objective tool assessing
an individual’s ability to perform the activities of daily
living.
To assess mental fatigue, we used an adapted version of
the self-assessment questionnaire for mental fatigue and
related symptoms after neurological disorders and injuries
(SQfMF) (Johansson et al. 2010). The questionnaire was
administered before treatment, after ten sessions, and at the
end of the treatment program.
Neuro-psychotherapy Program
The basic approach of the integrative neuro-psychotherapy
program is that neuropsychological interventions will be
combined with focused psychotherapeutic interventions.
The goal is to optimally meet the special needs of this
patient group by going beyond the measures applied in
standard neurorehabilitation (cf. also Coetzer 2007). Based
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on therapy goals established at the outset, an individual
treatment program will be carried out, with the main focus
for each individual being clearly identified (e.g., memory,
fatigue, etc.). The neuropsychological treatment contains
solely the treatment of neuropsychological disorders caused
by a stroke as well as their effects on everyday life. The
interventions are based on conventional recommendations
for neuropsychological outpatient rehabilitation (Cicerone et
al. 2005; Sohlberg and Mateer 2001; Wilson 2003).
According to Gauggel (2003), the goal of any neuropsycho-
logical rehabilitation is to treat the cognitive disorders pre-
senting in order to achieve the highest possible functional
level in everyday life. Furthermore, additional psychothera-
peutic interventions, those also specifically focus on the
emotional aspects of coping with the adjustment to the
consequences of a stroke. The psychotherapeutic interven-
tions will be adapted from cognitive-behavioral, emotion-
focused, as well as interpersonal therapies (Dobson 2001;
Greenberg 2002; Weissman et al. 2007). These psycholog-
ical interventions will be carried out by trained psychothera-
pists and neuropsychologists on a one-to-one basis.
Furthermore, all patients participated in a PSF rest manage-
ment program. The duration of the treatment program was
not limited a priori but instead adapted to suit each patient’s
individual needs. However, the general aim was to achieve
the therapy goals within 20 sessions over the course of
1 year. Average session duration was 50 min. At the begin-
ning, a fatigue diary is introduced. The primary goal of
sessions 1 to 5 is to implement and establish the PSF
program. In the first session, we explained the log proce-
dure. The patients are asked to log information every hour
from 8.00 a.m. to 6.00 p.m. and at one point of time in the
course of the evening. At these points of time, they are
asked to note first the current activity, then to perform the
body scan technique in order to note their bodily signs of
fatigue, and finally to assess the level of subjective fatigue
(for details, see Table 1). To assess the level of fatigue, we
used an adapted version of the Visual Analogue Scale
(Downie et al. 1978). As in the original scale, we used a
continuous rating scale ranging from 1 (not at all tired) to 10
(intense tiredness). During each of the following four ses-
sions, over a period of about 4 up to 6 weeks, patient and
therapist evaluate the results of the log and discuss potential
implications (e.g., application of relaxation exercises, etc.).
The duration of each session was approximately 50 min.
The main treatment foci were (a) to facilitate an increased
awareness of fatigue symptoms, (b) to help the patient detect
and manage triggers of fatigue, and (c) to equip the patient
with multiple self-help strategies to successfully manage
fatigue in order to maximize patient’s performance in daily
functioning (Barker-Collo et al. 2007; Colle et al. 2006;
Cooper and Malley 2008). To raise the patient’s awareness
of bodily and mental signs, we used an intervention from
mindfulness-based cognitive therapy, the so-called body
scan technique (Segal et al. 2002). Among others, the body
scan technique is used (a) to teach patients to become aware
of early warning signs of tiredness and (b) to reduce ten-
dencies to ignore these early signs. The information gath-
ered then enabled patient and therapist to identify triggers
and patterns of occurrence of fatigue. Using the body scan
technique, the patient learned to identify strenuous activities
and to determine the right time to take a break. To achieve
an appropriate balance between rest and activity in daily
living, patient and therapist defined the following major
goals and strategies: (a) to prioritize and set realistic goals
of what is achievable in a day; (b) to learn more about the
mechanisms, triggers, and consequences of fatigue; (c) to
formulate individualized rules for taking breaks (e.g., to take
a break after lunch for no longer than 1 h or not to do more
than two activities a day) and to identify which types of
breaks are most helpful (e.g., naps or relaxation techniques)
and less helpful (e.g., to watch television or to work at the
computer); (d) to learn more about the association between
tiredness and emotion regulation (e.g., increased tiredness
may lead to reduced capacity to regulate emotions or wors-
ening of mood may be a sign of increased tiredness); and (e)
to acquire basic skills of emotion regulation (e.g., relaxation,
mindfulness, and judgment-free cognition). In addition, the
therapist taught rules of sleep hygiene (e.g., not to drink
coffee in the evening) (Schepers et al. 2006). During the
course of therapy, the use of the log book was adjusted to the
patient’s needs. Some patients became such good experts of
themselves that they could stop using it, whereas others used
it until the end of therapy. Having to cope with high degrees
of fatigue was a recurring theme in therapy, we thus relied
on the techniques introduced at the beginning of therapy and
refined these to fit the patient’s needs.
Statistical Analyses
Statistical analyses were performed using the STATISTICA
software program of StatSoft (2001). Because the small
sample size precluded assuming normally distributed data,
nonparametric analyses were applied. The indicator rating
approach of Wilcoxon’s matched pairs test was used to
evaluate the differences between pre- and post-measures.
The total raw scores were used to compare the central
tendencies of the SQfMF.
Results
In total, eight participants were recruited into the study (for
details, see Table 2). These eight treated patients ranged in
age from 20 to 61 years (M048), and five were men. Time
since injury ranged from 4 to 65 months (M018). Two of
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the participants had a stroke with hemorrhage and six a stroke
with ischemia. The score of theNIHSS ranged from 5 to 13 (M0
8.1). Their Nottingham scores ranged from 19 to 22 (M019). All
participants lived at home. For detailed results, see Table 2.
Of the eight patients, only one patient had slight impairments
in speech (amnesic aphasia). The other seven patients had
several areas of impairments, ranging from slight to moderately
impaired: five of the participants had neuropsychological
impairments in attention, whereas four patients experienced
impairments in executive functioning. Another three patients
presented with memory problems and one with visual hemi-
neglect and one patient with visual impairments (for details, see
Table 3). All patients presented with a tendency to tire easily.
During the intervention phase, the eight patients received
an average of 19 (range014–25) therapy sessions. At the begin-
ning of the therapy, the mean score of the SQfMF was 9.75
(SD03.73; range05–16). After ten sessions (progress measure),
the mean score of the SQfMF was 8 (SD04.2; range04–16).
There was no significant difference from pre- to progress. At the
end of the therapy, a significant difference, however, emerged
from pre- to posttreatment (M05.88, SD03.18, and range0
0–11; p<0.017). At the end of the therapy program, all patients
indicated on the dichotomous item (yes or no) that they had
achieved their individually formulated goals (in total, 27 goals),
as defined by the GAS process (e.g., coping better with every-
day limitations and coping better with increased tiredness).
Discussion
So far, PSF has received relatively little attention in the field of
neurorehabilitation (Cooper et al. 2009). To a large degree, this
cannot be attributed to its lack of clinical importance but rather
to the complexity of the subject itself, its definition, the under-
lying disease mechanisms, and its assessment (DeLuca 2005;
Jaracz et al. 2007; Zwarts et al. 2008). Several confounding
factors may contribute to the symptomatology of PSF. Some are
physiological factors, such as altered nutritional status and drug
side effects; others are psychological factors, such as illness- related stress or comorbid mood disorders (De Groot et al. 2003;
Lerdal et al. 2009; Staub and Carota 2005).
In this preliminary study, we investigated the changes in
mindfulness-enhanced, integrative neuropsychotherapy pro-
gram for treating fatigue following stroke. For our patients with
PSF, the central goal was to learn better coping skills regarding
their increased vulnerability to fatigue. The significant change in
the symptoms of PSF as well as the achievement of the individ-
ually formulated therapy goals support the notion that these
specific psychotherapeutic interventions foster the adjustment
process to PSF.Given themultiplemethodological limitations of
this study, however, the results must be interpreted with caution.
To increase patient awareness of the signs of PSF, we
used a component of MBCT, that is, the body scan technique
(Segal et al. 2002). With the help of this technique, the patient
Table 2 Patient characteristics and clinical information
Age (M (range)) 48 (20–61)
Gender 5 men and 3 women
Etiology 2 with hemorrhage and
6 with ischemia
Time since injury in months (M (range)) 18 (4–65)
Number of therapy sessions (M (range)) 19 (14–25)
NIHSS (M (range)) 8.1 (5.0–13.0)
Nottingham score (M (range)) 19 (19–22)
Barthel score (M (range)) 20 (19–20)
NIHSS National Institutes of Health Stroke Scale
Table 3 Average of the neuropsychological data before treatment
Function/test Scorea
(M (range))
T scoresb
(M (range))
Memory
Rey Auditory Verbal Learning Test
(Helmstaedter, Lendt, & Lux, 2001)
Learning total 54 (38–68) 51 (35–58)
Delayed recall 12 (9–15) 52 (42–59)
Rey–Osterrieth complex figure test
(Meyers and Meyers 1995)
Delayed recall (3 min) 18 (8.5–31) 42 (24–60)
Digit span (Härting et al. 2000) 6 (4–11) 40 (27–60)
Attention
Trail-making test (s) (Oswald
and Roth 1987)
81 (39–103) 45 (37–53)
Language screening errors
(max. 40) (Kalbe et al. 2005)
0 (0–1) –
Executive functioning
Word fluency (Aschenbrenner
et al. 2000)
13 (7–21) 35 (27–43)
Design fluency (Haid et al. 2002) 29 (17–42) 45 (36–54)
Inhibition (Delis et al. 2001)
Seconds 60 (40–87) 47 (32–60)
Errors 1 (0–5) 54 (45–60)
Switching (Delis et al. 2001)
Seconds 67 (53–76) 49 (36–60)
Errors 2 (1–5) 49 (38–53)
Visuospatial functioning
Rey–Osterrieth complex figure test copy 33 (30.5–36) 46 (35–52)
a Subtest scores are presented as nonstandardized raw scores
b Subtest scores are converted to T scores (mean050; SD010) based on
the normative data
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learned to recognize the specific signs of fatigue and to dis-
tinguish between mental and physical fatigue. For our patients
(as for most patients, according to our clinical experience) the
concept of “mental fatigue” was vague and intangible at the
beginning of the program. Whereas individuals without ac-
quired brain injury usually do not need to become aware of
mental fatigue or to make special efforts to recover, stroke
patients develop mental fatigue more quickly, even after com-
parably “small” activities of daily living (e.g., brewing a cup
of coffee). Whereas healthy individuals recover as part of
automatized processes (e.g., within nightly sleep), for stroke
patients the quantity, but also the form of regeneration may
have changed. For example, reading an interesting book may
no longer be recreational but may become an exhausting brain
work. Consequently, patients face the challenge of learning to
cope with PSF while keeping up as many of their daily
activities as possible despite their fatigue.
Time seems to be an important factor. From baseline to the
tenth session, no significant change could be detected. It is
only at the end of treatment that this change was observed,
which is in keeping with Cooper et al.’s (2009) notion that
change requires a certain amount of time. Our results are also
congruent with Howard et al.’s (1986) findings, which show
that also in psychotherapy the process of change takes time:
on average, 50 % of patients with common psychological
disorders improved significantly after only 8 sessions of psy-
chotherapy while 75 % of patients showed an improvement
after 26 sessions. Further studies are needed to determine
exactly how many sessions our patients need in order to
establish an optimal rest management program for themselves.
Furthermore, we assume that the PSF rest management
programmay have an important side effect: participating in this
program and implementing its rules may also increase levels of
perceived competence. Feelings of competence assumedly sat-
isfy a basic psychological need of being in control, having an
orientation, and experiencing coherence in life. According to
both Epstein’s (1990) cognitive experiential self-theory and
Grawe’s (2007) consistency theory, the satisfaction of these
psychological needs is central to human well-being.
According to consistency theory, insufficient satisfaction of
psychological needs may give rise to psychopathology as well
as low levels of well-being. A stroke may understandably
results in the violation of basic human needs for control, orien-
tation, and coherence. After a stroke, a patient may experience
loss of control, oftentimes he or she does not spontaneously
understand the implications of the stroke for daily living, and
the patient is inexperienced with regard to handling the newly
acquired limitations. Thus, learning ways to deal with this
condition may help to restore feelings of competence and
control. In addition, increased self-efficacy has been shown to
correlate with mental health and well-being in stroke patients,
and in people in general (Bandura 1997; Gracey et al. 2008).
Further research is necessary to test this assumption.
This study has several limitations. A crucial point is the
rest management program was one part of a larger therapeu-
tic program. In that sense, it is not possible to differentiate
the effects of the mindfulness intervention from the larger
neuropsychotherapy program. Thus, we can assume that the
other interventions (e.g., activation of patients’ strengths and
elaborating compensatory strategies to cope with cognitive
impairments) have had a positive impact of the rest man-
agement program. The specific effects of the mindfulness
interventions need to be examined in future studies using a
dismantling design, i.e., comparing identical treatments with
or without mindfulness interventions.
A further limitation is the use of paper diaries. The
compliance with diary assignments seems to be critical.
Green et al. (2006) discussed in their paper comparing paper
and electronic diaries that there exists “at least partially
mollify concern about the validity of paper diary methods”
(p. 87). We made effort for enhancing acceptance and com-
pletion of homework assignments to create sufficient moti-
vation (Green et al. 2006). Nevertheless, we did not control
the homework compliance. There seems to be a correlation
between the compliance of homework assignments and the
outcome of the therapy (Helbig and Fehm 2005). Further
research is needed to verify the validity of paper diaries in
contrast to electronic diaries in this specific population.
Moreover, due to the small sample size and the lack of a
control group, the current findings should be viewed as
preliminary. We suggest that this program should not be
restricted to stroke patients, only. Further studies with larger
patient samples and inclusion of other neurological popula-
tions with similar clinical problems (e.g., traumatic brain
injury) are required to test the effects of our rest manage-
ment program and to clarify the relationship between PSF
and the emotional and cognitive sequelae caused by an ABI.
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